Serum concentrations of methanol after inhalation at 200 ppm.
Methanol has been proposed as an alternative automotive fuel to reduce pollution in the urban environment. Utilization of methanol will increase exposure to low levels of methanol vapors for the general public and in occupational settings. Information on absorption by inhalation and serum concentrations after low-level exposure would be important in evaluating the health impact of generalized methanol exposure. During a randomized double-blind study of the potential neurobehavioral effects of inhaled methanol at 200 ppm for 4 hours, 15 timed specimens from 22 subjects were obtained for methanol analysis by head-space gas chromatography. Methanol was rapidly absorbed by inhalation (absorption rate constant = 0.87 +/- 0.60 hours-1). Serum methanol concentrations were increased by more than fourfold at the end of the exposure period (6.5 +/- 2.7 vs 0.9 +/- 0.6 mg/L), as were urinary methanol excretion rates, although formate concentrations were not increased over background concentrations. The overall (n = 22) elimination half-life was 3.2 +/- 2.3 hours. Elimination from plasma fit a monoexponential model for only half of the subjects during the 4-hour postexposure follow-up period (mean half-life = 2.2 hours). Subjects with poor fits either showed greater variability or apparent slow (nonsignificant) declines in serum methanol concentrations, possibly because of the offsetting contributions of dietary intake or endogenous production, but more likely as a result of the limited number of sampling times and limited follow-up period.